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A career with 

ROLLS-ROYCE 

Rolls-Royce make cars ; they also make nuclear 
reactors and the propulsion units ol rocket missiles. 
Their jet engines are chosen loi* civil and military 
aircralt all over the world — they are the largest jet 
manufacturers in Hurope. Rolls-Rovce oil engines are 
in service in over one lumdred countries, 

Rolls-Rovce look to the Universities ior some ol 
their most im]K)rtant lutui'e execufivc's. Ihev li.ke 
such men to come in young - shortly alter graduat ion. 
Graduates accepted lor training may expect to he 
employed subsequently in research, design, deselop- 
ment, manulacture or alter-sales scn vice. 

If you are interested in a career \\ ith Rolls-Royce, 
have a word with your University Appointments 
Ofhcer : he has a good deal of helpful information to 
offer you. Or, if vou |)reler, write to R(;lls-Royce 
direct. 

ROLLS-ROYCE LIP/llTED, DERBY. 

AERO ENGINES • MOTOR CARS • DIESEL AND PETROL ENGINES • RQCKLI MOIOIIS • NUCLEAR PROPULSION 


i 



* JoHfual of ihe 

Engliieeriiig Facility Society 

UMiversily of Souiliesitipton 

























HAMBLE 

born and bred 



FOLLAND GNAT: the advanced trainer 


for the Royal Air Force 

d'lionsands of young R.A.F. pilots will first experience high 
performance jet flying in the Eolland Gnat—an aircraft made right 
hcie in the Southampton area. 

d'hc Chiat is recognised as the world’s most economical advanced 
trainer, taking pilots smoothly on to the modern supersonic aircraft 
of today. 

HAWKER SIDDELEY AVIATION 

32 Duke Street, St. James’s, London, S.W.i 
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THE 

SOUTHERN ELECTRICITY BOARD 


offer, each year, a number of 


Traineeships for Graduates 


incorporating the following main features 


★ 

★ 

★ 

★ 


A directed two-year programme of practical training in the 
Engineering or Commercial Departments. 

Training at Manufacturers’ Works. 

A Training Salary paid during the whole of the training period. 

Membership of the Graduate and Student Association which 
provides opportunities for visits, lectures, etc. 


The Board is an expanding organisation and at present employs 14,000 
people engaged in the task of distributing electricity over an area of 6,500 
square miles. Technical advances In distribution systems, in the utilisation 
field and in managerial techniques are particularly rapid and a challenging career 
is presented to the qualified engineer. The long term prospects in an Industry 
that doubles its output every ten years are bound to be good and there is 
a wealth of opportunity between the starting line and the finishing tape. 

Further enquiries concerning traineeships will be welcomed and may be 
obtained from:- 


The Secretary, 
Southern Electricity Board, 
Southern Electricity House, 
Littlewick Green, 
Maidenhead, 
Berks. 
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EDITORIAL 


During the last term we were privileged to welcome Mr. Austin 
Albu, M.P., to the B.F.S. He spoke on the “ Status of the Engineer.” 
While his talk contained much of interest one important point was raised 
which is often overlooked by students preparing their university course. 
Mr. Albu mentioned the need for the engineering student to think about 
what his career entailed after he had left University. 

Tliis part, this main part, of an engineer’s life is frequently forgotten 
whilst at university where the degree itself is, all too often, considered 
the only study required by the engineer. A moments reflection will 
show the error of this assumption. Life in the world of industry and 
commerce is not just a series of experiments, drawings- and formulae. 
Sooner or later problems which go into the general category of 
“ management ” raise their heads. These problems are ones associated 
with labour relations, trades unions, public relations and company 
matters. The young engineer will soon realise that there are problems 
in industry which cannot be solved using pure engineering science. 

Although it may be argued that knowledge of the subjects relating 
to management will come with experience, it should be obvious that an 
engineer just entering industry will be of far greater use to industry if 
he has a grasp of the basic fundamentals of Management. It will also 
make his promotion that much quicker. We urge all engineering 
students to spend some part of their spare time in utilising the resources 
of the library in order to obtain this grasp of management fundamentals. 
The subjects relating to management include industrial psychology, 
economics and company law but it would be best if tutors indicated 
the particular subjects which should be studied. Perhaps there is a case 
for an extension of the engineering course to four years so that manage¬ 
ment studies could be pursued within the course itself. We would be 
pleased to hear from graduates in industry who may have some further 
comments on this subject. 

It was a pity that the audience at Mr. Albu’s lecture was- so small—its 
size prompts us to ask whether the E.F.S. is falling prey to the dread 
“ apathy?” In the past the E.F.S. has been one of the liveliest of the 
faculty societies, it is up to the members to keep it that way. We urge 
all members of the E.F.S. to support as fully as possible all the activities 
of the E.F.S. 

This term introduces a new committee of the E.F.S. We congratu¬ 
late them on their appointments and wish them the best of luck in the 
coming year. 

Finally I should like to thank John Jeffery for the very considerable 
help and encouragement that he has given me. It will be extremely 
hard to continue the high standards that he has set. 
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NUTS AND BOLTS 

The new Civil engineering block will not only cater for the main 
topics of civil research, shell roofs and arch dams, but will enable the 
new topics, soil mechanics and structural plastic, to expand. Soil 
mechanics research is confined at present to a project examining the 
effects of static and blast loads on buried structures. The military are 
interested in the applications of this research in the design of A-bomb 
shelters. In other universities soil research is directed towards formu¬ 
lating a new soil theory, the theory in general use being too approximate. 

It is hoped to start research along those lines here, in the new block. 

Structural plastic research is still in its infancy and the work is aimed 
at finding a way to use a material whose main advantage is lightness. 

Plastic cannot replace the steel and concrete structural frameworks but 
it could be used as curtain walling or as a shell roof which only has to 
support its own weight. The main difficulties to be overcome are 
buckling and heat deformation. Shell roofs are the strange pointed 
shapes whose names end in “ —oid.” Research is directed at examining 
various shapes under static and wind loads, the large wind tunnel being 
i especially useful in the last context. Arch dams are thin section, curved 

li dams where the water load is supported by the arch action of the dam,. 

I Research in this field is aimed at fully understanding the stress patterns 

set up in such a dam. Knowledge of these patterns will enable designers j 

to produce more economical and much safer dams. 

This summer should see a commercial hovercraft service started on 
the River Thames in Central London. This pilot scheme hopes to show 
that a “ hover-bus ” service would be a welcome addition to the city’s 
transport facilities. 

I A face-lift for the London end of the Kingston By-pass will be part 

of a general by-pass improvement. The plans show a twin fly-over 
intersection with, at one point, ten adjacent traffic lanes. 

Did you realise that labourers on building sites get one penny an 
hour extra for wearing Wellington boots? 

That well known phenomenon, the expansion of water when it 
freezes, is being used to shape small intricate metal parts, which are ^ 

often made of extremely hard metal and are difficult to shape using heat 
moulds. A plate of metal is placed in a container against a female mould. 

After the container is filled with water (40‘’F.), it is closed and frozen 
the metal being pushed into the shape required. 

A large number of the unemployed at the beginning of this year 
were building workers who had no jobs because of the bad weather. 

A site in Surrey was kept going, however, because of a scaffolding 
framework walled with polythene sheets and roofed with corregated 
iron. Area covered was 2,500 sq. ft. where a 3 storey block of flats was j 

being built. Two heaters kept the temperature at a reasonable level. | 
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A paper ^ Dam Failures presented to the Institution of Civil 
Engineers will not make sleep any easier for people who live in valleys 
below dams. The author suggests that many dams were built with hit 
or miss calculations and he urges that all dams be fitted with flood 
warning devices. Perhaps there is a case for governments to populate 
such towns with people who can run fast . 

From a letter received by an Electricity Board: — 

“ I think that I have a leak in my electric as there is a funny smell 
in the kitchen which seems to come from the electric wires. 

Could you please send a man round soon.” 

The rumour that a plumber was sent is unfounded. 

A unique off-the-road vehicle has been developed in the U.S.A. 
It is called the “Desert Rat” and is designed to cope with the roughest 
country. The engine, 4 h.p., air-cooled, single cylinder, is mounted 
behind two rudimentary seats. The front wheels are set in individual 
forks and have a central steering column. Suspension is by tyre alone, 
the low pressure tyres being 15 in. wide. The vehicle weighs 300 lb. and 
has a top speed of 20 m.p.h. 

The Western Australia State government are investigating the possi¬ 
bility of generating electric power using the action of the tides. They 
have sent out a survey team in conjunction with a French firm to survey 
a stretch of the Kimberley coast. The French, of course, already have a 
lidal generating scheme in operation in the Bay of Biscay. It might be 
a good idea to investigate the possibility of utilising the tides in the 
Solent with a dam across the Needles channel. 

Split-pin. 


The walrus and the Carpenter 
Were eating fish and chips, 

Respectively. Anon. 


PSALM 23 

The Union is my shepherd, I shall not work. 

It leadeth me to lie down on the job: 
it leadeth me beside still factories. 

It rcstoreth my insurance benefit. 

Yea, though I walk through the valley of the shadow of unemploy¬ 
ment, I shall fear no recrimination; for the Union is witli me; 
its restrictive practices and shop stewards they comfort me. 

It prepareth a works committee before me in the presence of mine 
employers. 

It annointeth my hand with pay rises; and my bank balance runneth 
over. 

Surely never-never payments and Union dues will follow me all 
the days of my life : and I shall dwell in a council house for ever. 
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WHEN IS AN ENGINEER 

If you can demolish forty beers, you may claim to be an engineer; 
actually you’re a drunkard. If you’re an engineering undergraduate 
you’re probably conceited as well. If you’ve graduated, you’re probably 
both these things but you may have convinced yourself you aren’t. 

This is of course an exaggeration; but it is no more an exaggeration 
than the belief sometimes asserted that we are “ the cream of society, 
highly trained technologists constantly exploring the frontiers of engin¬ 
eering science ...” It is between these two divergent—though often 
sincerely held—views that the truth lies. 

What then is the truth about ourselves? Just what is an engineering 
graduate worth? 

The value of a graduate is the value set by industry. Think what 
you like about industry—it’s still the place most of us are destined for, 
the place we’ve been training for. An estimate of your value to industry 
prices you at £14 a week to start with; more later perhaps. Now consider 
what a man with a Dip. Tech, or H.N.C. gets: £14 a week. Still feel 
so good? 

The pay a graduate receives is in direct proportion to his worth, so 
don’t content yourselves with pained comments about unfairness. The 
truth is simply that the average graduate is about the equal of the average 
Dip. Tech, or H.N.D. 

Industrial personnel officers give the following reasons for this appar¬ 
ently remarkable conviction : — 

(1) The purely theoretical know-how of the graduate is only negligibly 
superior to the others’ since all spend similar times at college. 

(2) Men with Dip Tech’s or H.N.D’s invariably undergo practical 
training that is more closely integrated with their academic studies 
than a university apprentice’s. Naturally, this is infinitely superior 
to the skimpy single-summer training some undergraduates pursue 
each year. 

(3) The attitude of the graduate towards industry is often one of hostility 
generated by conceit. More specifically, the graduate refuses to 
identify himself with industry, thinks his engineering studies ended 
with his graduation and that the world owes him a living. 

The last of these points is the crux of the matter and is the one that 
is here discussed. Part of the trouble is the result of the golden image 
the universities possess as educators of Them That Matter. It has been 
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suggested b.. jre that if undergraduates spent half their time considering 
their multitude of faults, there would soon be few faults. Apart from 
this, there is a mistaken belief that a university education confers upon its 
recipient an essential “ something ” that all other types of education do 
not. This something ” is said to relate to a broadness of interest in 
intellectual fields outside one’s own field. The attendances at debates 
compared with those at Jazz Club do not support a contention that this 
“ something ” exists even on a pseudo-intellectual level. 

A good many of the points raised apply to graduates in all subjects; 
except that non-university colleges do not concentrate on the arts as they 
do engineering. And, anyway, many arts degrees have little practical 
objective. An engineering degree, unlike other degrees, enables a man 
to hold down a spccifiic job. This may lead his employers to believe he 
will make a good executive—but it is not a passport to executive status. 

There’s just a chance that you’ll agree with most of this. You’ll 
guard against “ graduitis *’ by realising your own limitations, you’ll be 
suitably humble and patient in seeking high position. But really this 
is a cure, not a preventive. 

The real solution is to remember you’re an engineer. The true 
engineer is interested in his engineering and therefore values practical 
training. He accepts that industry is the place where engineering work 
goes on so it s his place too. His promotion is earned and secondary to 
his interest in his subject. By this definition few university men are 
engineers. 

Are you? 

Tarantula. 


THE HALL EFFECT 

In the last ten years, research in the field of semiconducting materials 
has focused attention to phenomena which have been known since the 
last century. One such phenomenon is the Hall effect. 

The Hall effect is observed when metals or semiconductors are 
subjected to electric and magnetic fields whose directions are at right 
angles to each other. Charge carriers, corresponding to the conduction 
current set up by the electric field, experience a force due to the magnetic 
field. This force is the Lorenz force and its direction is mutually perpen¬ 
dicular to both fields. The action of this force produces charge separ¬ 
ation, resulting in the appearance of a voltage in the direction of this force. 

In 1880, E. H. Hall carried out the original investigations in an 
attempt to verify or refute Maxwell’s theory that the mechanical force, 
acting on a conductor carrying a current in a transverse magnetic field,^ 
acts on the “ conductor ” rather than on the “ current.” Hall argued 
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that, if the current was acted on, then an increase of resistance and the 
appearance of a voltage perpendicular to both current and magnetic field 
would result from a change of current distribution when the magnetic 
field was applied. He was able to observe the presence of a transverse 
voltage using a strip of gold leaf as conductor. He also carried out 
experiments with silver, iron, tin, nickel and platinum. This transverse 
potential difference is known as the Hall Voltage. 

The magnitude of the Hall e.m.f. depends upon the density of the 
charge carriers, whilst the direction of the e.m.f. depends on whether 
the conductor carriers are positively or negatively charged. 

The Hall e.m.f. is also found to be directly proportional to the 
product of the transverse magnetic flux density and the current density 
through the particular conductor in question. The constant of propor¬ 
tionality is called the Hall coefficient and depends, amongst other factors, 
upon the material of the conductor. 

For semiconductors like germanium and silicon and the intermetallic 
compounds like indium antimonide, the Hall coefficient is particularly 
large. Thus, only small currents are needed to produce a measureable 
Hall e.m.f. 

Measurement of the Hall effect has played a decisive role in deter¬ 
mining the fundamental characteristics of new semiconducting materials. 
A measurement of the Hall voltage and its direction gives the carrier 
density and polarity, provided that carriers of one polarity only predom¬ 
inate. The ratio of Hall voltage to applied voltage then gives the 
mobility of the carriers. The mean free path of the carriers in the 
specimen can also be calculated. 

As the Hall voltage produced across a specimen depends upon the 
conduction current through it and the externally applied magnetic field : 
then, if one of these is known, together with the Hall coefficient for the 
specimen, the other can be obtained. There is, therefore, the possible 
application of the effect for the measurement of electric current and 
magnetic fields. 

There has been little reported on the use of the Hall effect as a 
direct means of measuring current, no doubt due to the availability of 
other more convenient methods. A suggestion for its use as a clip-on 
ammeter has been made, the Hall element being included as a thin 
v/afer in a magnetic core surrounding the conductor whose current is 
to be measured. 

There are also important applications dependent upon the fact that 
the Hall voltage is proportioned to the product of current and magnetic 
field. If these are made proportional to the voltage and current respec¬ 
tively for a power dissipating element, a Hall voltage proportional to the 
instantaneous power is obtained. This voltage will have a non-zero 
mean value if the electrical quantities have a sinusoidal time variation. 
Hence the method is applicable to alternating supplies, 
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Examples wi the design of practical instruments for measuring power, 
for frcqucnics up to 4,000 Mc/s., have been given by Prof. H. Barlow and 
his colleagues. Circuits were arranged as for a dynomometer watt¬ 
meter, with the magnetic field and conduction current proportional to 
the line voltage and current respectively. Readings correct to within 5 % 
were obtained, with power consumptions of 2%. 

Alternatively, since the output voltage is proportional to the product 
of two quantities, the effect may be useful for any application where a 
product is required. A typical example is a multiplication device for an 
electric computer, replacing the present methods where multiplication 
is carried out by successive addition principles. It could also be used 
as a harmonic analysing device. If the magnetic field is alternating at 
one frequency, there is a mean Hall e.m.f. only if the current is modulated 
at the same frequency. 

The sensitivity to direction of the phenomenon might also have 
applications e.g. a magnetic compass. The Hall e.m.f. will drop to zero 
if the current and the magnetic field are in line. 

With some of the newer intermetallic compounds giving a relatively 
high e.m.f. for a low current, a voltage amplifier is a possibility, especially 
if a really large magnetic field is used. A German firm has carried out 
research on the use of the Hall effect in devices described as:— multi 
contact gyrators, skew gyrators and rhomb-shaped multi contact isolators. 

A local electronics firm is developing a device using the Hall effect 
for use in British Railways signalling equipment. A magnet placed 
between the rails or under a railway coach provides the necessary magnetic 
field. The voltage produced in the Hall element (situated between the 
rails or under a coach) being used to trigger off relay switches, etc. The 
main advantage in its use is the fact that the device can operate both 
when the train is stationary and moving, since the developed Hall voltage 
is independent of the rate at which the magnetic flux lines are cut. 

Thus what was considered for years to be only of pure theoretical 
and scholastic interest, has now found its mark in the practical world. 
With the ever increasing trend for miniaturisation in electronic devices, 
and its diversity of possible applications it is certain that the Hall effect 
will play an important role in future developments in the general field 
of electrical engineering. 

R. Pethig. 


13 












) 


UNIVERSITY OF SOUTHAMPTON 

DEPARTMENT OF GASTRONOMY 
B.Sc.(Eng.)., Part II (Extra Ordinary) 

Applied Gastronomics Examination 
(Time Allowed) 

Answer not more than four questions. 

1. Test on 12 nominally identical portions of chips (6d. per portion) 
gave the following strengths in lb./in.2 

4,64Q 3,860 4,750 5,040 4,460 4,510 

4,100 4,680 4,290 4,460 4,110 4,370 

These chips are intended to meet a Union specification that not more 
than one portion in 20 shall have a strength in excess of 4,000 lb./in.2. 
Show that this specification is not being met. Using the Principle of 
Virtually no work calculate the efficiency of the Union, giving your 
answer in Angstrom units. 

2. A bean is simply supported between two prongs of a mild steel 
fork. Assuming the bean to be of standard size and have no surface 
perfections, draw the bending moment diagram. Assume the rust and 
grime on the fork to form a uniformly distributed load. Label the 
principle parts of the diagram and estimate how long the bean will stay 
simply supported. 

3. Write notes on any THREE of the following: — 

i. Mash as a constructional material. 

ii. Fatigue in Fried Fish. 

iii. The coefficient of discharge of a cracked custard jug. 

4. Milk, as served by the cashier in the Refectory, has the following 
properties. Density (p) = 62.4 lb./ft.3 Viscosity (At Kool Room Tem¬ 
perature) = 2.39 X 10-5 Ib. sec. ft.“2 Surface Tension == 0.1 gm./cm. 
Use Fronde’s Law (with his permission) to derive an expression for the 
cashier’s face when a penny (d.) is dropped into it. Neglect weight of 
cashier. 
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THE SPOON 

Friday the 22nd February, 1963, was the day of the Science Faculty 
Society Ball. It was also the day of the presentation, by the E.F.S., of a 
mascot to the S.F.S. We knew that the scientists were looking for a 
mascot and who better to present it than the E.F.S. 

John Hodgkinson dreamed up the mascot idea. He originally thought 
that an effigy of Sepp Ronay would be an appropriate mascot but the idea 
of Ronay preserved for posterity was appalling! During a more formal 
meeting Simon Taylor suggested that an outsize wooden spoon would 
suit our purposes better. This idea was quickly modified to a spoon of 
reinforced concrete, a material more related to the Engineering profession. 

Work started at once and Rufus Greenbaum and Stuart Lowe soon 
produced a large welded steel spoon. This was covered with wire mesh 
and cement was applied. A mould was not used, it v/as easier to put the 
stiff cement on by hand. As soon as the cement was dry we added the 
finishing touches, being careful to make no obvious mark on the spoon 
referring to the E.F.S. It was at this stage that a rumour went round 
to the effect that the S.F.S. had found a mascot. We were faced with 
the possibility that they would refuse the spoon. We need not hawe 
worried. The presentation was a great success. “ A noble gesture,” said 
the S.IlS. Ronay v/as stunned as he accepted the spoon on behalf of the 

S.F.S. It was put on show, in a place of honour, at the ball in the evening. 

It remains to be seen whether the scientists can turn the tables on us 
by creating a legend of the Spoon greater than the legend of Kelly, 
provided of course that they can keep the spoon out of the clutchs of the 
economists (and others). I wish them partial success and hope that this 
marks the beginning of more friendly inter-faculty competition. 

FI. K. Millbank. 
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PRE-STRESSED CONCRETE 



The main disadvantage of concrete, when used as a building material, 
is its low tensile strength. More and more often today, however, concrete 
is used as a building material by exploiting reinforcement. Of course 
there are some cases when it can be used without reinforcement, but in 
the main, reinforcement is necessary; i.e. columns, beams, etc. The idea 
of initially stressing concrete, so as to withstand tensile stress when 
loaded, was toyed with for some time but it was not until E. Freyssinet, 
discovering ilic possibilities of high quality concrete and steel, that a 
significant advance was made. Once the basic theory was understood 
it was just a matter for the engineer metallurgist and concrete technologist 
to incorporate the theory for practical use. The main requirement with 
prestressed concrete is that when the structure is fully loaded no cracking 
or excessive stresses—causing breakdown—should be imminent. As no 
special theory is necessary for design the elastic theory can be used. 

Pre-stressing means the creation of stresses in the whole or part 
of the structure before loading. The stresses induced are to counteract 
those imposed after loading and hence to prevent cracking in the working 
conditions. When the process of pre-stressing has been completed die 
properties of the concrete are improved and thus the method is found 
suitable and economic. It is carried out using steel rods and wires, 
usually placed in tension. These stresses are then transferred to the 
concrete placing it in a compressive state. 

At present the tensioning method is that used, but the tensioning 
may be completed before or after the initial hardening of the concrete. 
This may vary from 12 hours to two days depending on the mix. In 
the main the quicker the drying out of the concrete, the lower the 
resultant strength will be and similarly vice versa. Let us now consider 
separately the two methods of pre-stressing, namely pre-tensioning and 
post-tensioning. 

In pre-tensioning the reinforcement consists of wires placed in the 
correct position within the shuttering and loaded by means of jacks. 
Some of these jacks use oil to produce the required force and are wedged 
into the end of the wires. The means in which the jacks cling to the wires 
deserves a few words. Incidentally some jacks or rather most, nowadays, 
stress several wires at a time. The jack consists of a piston inside a tube. 
The piston grips the wire and exerts a tensile force, acting against the 
outside tube. This in turn acts on the wedges holding the wire at the 
anchorage. Thus when the tensile force is reduced the wire does not go 
back to its initial position (and hence the jack can be removed and concrete 
added). If no wedges are to be used a natural means may be used, 
however, to keep the wire(s) in tension when the free end is severed. 
At the initial tensioning the diameter of the wire is reduced (according 
to Poisson’s ratio) throughout the length of the wire. Now when the 
jack is removed, the concrete inserted and set to a certain strength and 
the wire severed, the free ends at the anchorages return to their normal 
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diameter. (The far end anchorage, away from the jack, does not allow 
the wire much scope to reduce its diameter although it does so by a small 
per cent.) In the length of wire between the anchorages, however, the 
concrete will to some extent prevent the resumption to its original 
diameter. Hence a wedge action occurs, and this is more efficient as the 
tension is increased, thus giving a greater reduction in diameter of the 
stressed wire. In this method the steel is bonded to the concrete (by the 
wedge action) and is the main method by which the force in the wires 
is transmitted to the concrete although friction and radical compression 
supply a small percentage of the tranmission. 

We now move on to the second of the pre-stressing methods—post¬ 
tensioning. With this method the concrete is poured into the shuttering 
and left to harden around the reinforcement and sheaths. These sheaths 
are simply tubes witose external surface is corrigated for bond strength. 
They are the tubes in which the tensioning wires or rods arc placed. 
Hence in this method there are no limitations to the diameter or size of the 
tension steel. Compression is transmitted by means of bearing or 
distribution plates which serve to stop the steel adhering to the concrete 
and may be located from inside or outside the member. Super high 
strength concrete is not needed unless high concrete stresses occur, 
usually it is a 1 - 2 - 4 or 1 -* li - 3x mix. When the concrete has 
hardened the tensile steel is inserted and jacked to the required stress. 
Then grouting up, filling the sheath, is completed with a normal mortar 
mix. Although the grouting operation is very messy it is extremely 
important, the grout being pumped in under pressure. 

As it is impossible to have a system perfectly efficient certain losses 
occur in the initial pre-stress of the reinforcement. Typical of these is 
“ creep,” present if the tensioning stress exceeds the elastic limit. How¬ 
ever, if the initial pre-stress is raised this loss is offset somewhat. If 
creep occurs it is possible (with post-tensioning), to transfer the entire 
design pre-stress; the case is altogether different with pre-tensioning. 

Post-tensioned articles also undergo an instantaneous shortening 
due to elastic definuation of the concrete and shrinkage of the concrete 
between production and transfer causes a further shortening; hence 
there is considerable loss of stress from initial pre-stress. Even after 
transfer there is further shortening due to creep of concrete and steel 
and hence the initial pre-stress is again reduced. This last fact is 
common to post and pre-tensioning and the actual value of the losses 
is best computed from test experiments on various specimens. 

For pre-cast post-tensional construction there are great economic 
advantages in the handling, shuttering, transport and erection. The 
weight of steel used is greatly reduced from that in reinforced concrete 
and that in structural steel designs. In the former it is reduced to 25% 
of its original value, while the latter uses 10 times as much. 

This method of building construction is certainly one that will be 
used more in the future than it is at present. It may replace altogether 
structural steel construction as a more economic and versatile method. 
At present in large projects this is certainly true, but of course the nature 
and size of the building will determine the method utilised. 

S. J. Beare. 
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THE PYRAMID INCH 

or '*■ the siren strains of Pyramidology 

The Great Pyramid of Gizeh is an amazing building. It is estimated 
that It was built about 2600 B.C. during the IVth Dynasty of the kings of 
ancient Egypt. The construction was a remarkable feat of engineering 
by any standards, even in relation to the engineering knowledge and 
potential of today. Its size and antiquity alone arc suflicient to warrant the 
interest bestowed on it, yet there are many other features which make it 
one of the greatest architectural curiosities of the World. It is a curiosity, 
for it no longer serves the purpose for which it was built, namely to 
house and protect the Pharoah Cheops after his death. Like some eighty 
smaller pyramids which have been discovered along the banks of the 
Nile, it has long since been rifled of anything valuable that it may have 
contained. 

The amazing perfection of construction caused a number of scientists, 
mathematicians and archeologists during the last century to try and find 
greater sipificance in the form of the building and in the reasons for its 
construction. They attempted to prove that it was, in fact, a “ Bible in 
Stone,” a solid representation of scientific, spiritual and prophetic facts. 
Ihese men were called Pyramidologists, or “ Pyramidiots,” by Ics.s 
romantic or imaginative fellow Egyptologists. 

The first of these Pyramidologists was John Taylor, a mathematician 
and London publisher, who in 1859 published a book entitled “ The 
Great Pyramid. Why was it built? Who built it?”, in which he’formu- 
lated some of his ideas. He suggested that the pyramid builders had 
used as their standard unit of measurement the Polar-diameter inch 
Which he subsequently named “ the Pyramid Inch.” Taylor’s theories 
inspired Charles Piazzi Smyth, the then Astronomer Royal of Scotland 
to go to Egypt to verify and amplify these ideas. 

Taylor and Smyth had propounded the theory that the most im¬ 
portant feature of the pyramid was the relationship of many of the 
dimensions to the mathematical quantity known as pi, (rr). It was 
demonstrated that the periphery of the base was equal to the circumference 
of a circle of radius equal to the original height of the Pyramid. They 
then showed that if one base length was divided by the number of days 
in a year (365.242), the resultant length was equal to one ten-millionth 
of the earth’s semi-axis of rotation or 25 Polar-diameter inches. Hence 
the periphery of the base represented a year of 365.242 days, each day 
being represented by one hundred Pyramid Inches. They claimed that 
this was the more remarkable since the solar year could hardly have been 
known to such a high degree of accuracy at the time of the construction. 

Smyth found other examples related to the solar year, for example 
he stated that, “ if you lay-off such a slope (26° 18' 10") twice the length 
of the King’s Chamber, viz. 2 x 412.132, you will find that the vertical 
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amount by which the floor has risen at the end of that distance is 365.242, 
or the true number of days in a solar year.” With these and many other 
measurements, the Pyramidologists and their followers became convinced 
that the Pyramid Inch was the original unit of measurement used in the 
Pyramid, and that it was a measurement not only of length but also of 
time. 

In reading these remarkable treatises it is indeed difficult not to 
begin to wonder as to the validity of the claims and theories propounded. 
Smytli became obsessed with the need to find further data to support his 
theories. 'Phis led him to make elaborate approximations in basic 
measurements. Much of his reasoning is cloaked under a mass of 
mathematical tables and formulae, and frequently interlaced with religious 
cant. He was extremely thorough and even queried existing standards 
of measurement. But his unit of measurement, the Pyramid Inch, 
differed from the existing standard by but one part in a thousand. It was 
supposed to represent one five-hundred-millionth of the Earth’s axis of 
rotation, a distance which had not at that time been determined to the 
degree of accuracy required to substantiate his claim. His initial premise 
of the circumferential relation between base and height of the Pyramid 
was subsequently proved to be untrue. The base he measured was shown 
to have been covered by a pavement at the time of completion. It can 
readily be argued that analysis of the dimensions of any building can be 
made to yield interesting relationships. It has been shown, for example, 
that the proportion of one half the base periphery to the height of the 
pyramid to Sahura’s queen at Abu Sir is equal to “ e,” the base of 
Naperian logarithms. 

Perhaps Smyth’s belief that the Great Pyramid was a “Bible in 
Stone ” has been disproved. But in fairness to the imaginative sanity of 
these Pyramidologists it is worth looking at some of the facts about this 
remarkable pyramid. An exhaustive survey of the monument was carried 
out by Sir Flinders Petrie in 1880-1882 and this was partly superceded 
by a survey carried out using modern instruments in 1925 by the Egyptian 
Government. It was ascertained that the original base measurements 
were; north 755.43 feet, south, 756.08 feet, east, 755.88 feet, west, 755.77 
feet. The difference between the longest and shortest side was thus only 
7.9 inches. Each side was oriented in line with the cardinal points with 
the following estimated errors, N-side 2' 28", S-side 1' 57", E-side 5' 30", 
W-side 2' 30". The four corners were thus almost perfect right angles' 
accurate measurements being NE 90” 3' 2", NW 89° 59' 58", 
SE 89 ’ 56' 27", SW 90° 0' 33". The original height was 481.4 feet, the 
top 31 feet being now missing. The four sides incline at about 51° 52' 
and the base covers 13.1 acres. Many other features and accuracy of 
construction arc equally remarkable. Sir Flinders Petrie states, “Several 
measures were taken of the thickness of the joints in the casing stones. 
The mean thickness of the joints of the north-eastern casing stones is 
0.02", and therefore the mean variation of the cutting of the stone from 
the straight line and from a true square is but 0.01 on a length of 75 inches 
up the face, an amount of accuracy equal to the most modern optician’s 
straight-edges of such a length . . . . ” 
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As recently as 1936 Lewis in America published a book entitled, 
“ The symbolic prophecy of the Great Pyramid.” In it he claims that 
the birth of Christ and his thirty-three years of life on Earth are prophesied 
in the Pyramid. He claims also that the First World War was prophesied 
and the events leading up to World War II. 

A remarkable spectacle may sometimes be seen in the late afternoon 
of a cloudy day at Gizeh. When standing on the road to Sakkara and 
gazing westwards at the Pyramid plateau, it is possible to see the sun’s 
rays striking downwards through a gap in the clouds at about the same 
angle as the slope of the Great Pyramid. The impression made on the 
mind by the scene is that the immaterial prototype and the material replica 
are here ranged side by side. 

“ Heaven hath strengthened for thee the rays of the sun in order 
that thou mayest lift thyself to heaven as the eye of Ra.” 

R. E. Steven. 

M. A. Beckett. 


EVENTS IN THE LIFE OF A SKELETON 

The true origins of Kelly have always been obscure . Of the many 
different versions on record one alleges that he was dredged up from 
the mud in the docks : another that he came from the Isle of Man, though 
why no one is sure! The truth of the matter is that the first Kelly, for 
there have been two, came from France. He was brought across the 
Channel by the College Art Master as a model in 1886. A photograph of 
this Kelly, taken in 1891, has been found in an album of the Society of 
Old Hartleyans. 

No one knows for sure when Kelly I passed from being a model 
to being a students’ mascot. An ex-employee of the University remem¬ 
bers a Kelly in 1906, but was not sure whether he was a mascot then or 
not. However, by the 1920’s Kelly had become a prominent member of 
the early rags. 

In 1927 the editorial of the Christmas Goblio had this comment to 

make: “ Kelly,., needs a bath.” The editorial even went on to 

suggest the introduction of a new Kelly. The first Kelly must have 
been not only dirty, but also delapidated, for in March, 1929, a new 
Kelly was about to be installed so that the first could rest his bones. 

Kelly II was installed at the Freshers’ Social in October, 1929. The 
ceremony that took place to mark his adoption was merely described 
in “ Wessex News ” as “ appropriate to this great occasion, while the old 
Kelly was assigned to an honourable grave whose whereabouts arc un¬ 
known. At the Freshers’ Reception at the beginning of each session a 
solemn, dignified “ Trooping of Kelly ” ceremony was performed. 

This custom continued until about 1948 and a description of this 
ceremony appears in the report of Kelly IPs first “ solo ” appearance 
(Goblio Nov., 1930). 
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■•‘Kelly was first bourne to the soft mysterious chanting of the 
traditional song. He is really quite imposing these days, his predecessor 
was rather a dirty-boned old specimen, but our present Kelly is gleaming 
white and new. He was shrouded in black drapery and illuminated in 
some subtle, ghastly fashion devised by the Engineers. His eyes gleamed 
fiercely, and the miserable Freshers’ faces paled!” 

But the life of a mascot is not all solemn ceremony. In his life Kelly 
has had to endure many discomforts, as well as sudden trips to strange 
places. Kelly was frequently missing from his Ceremonial Chair around 
1950, although somehow he usually appeared when really needed. In 
October, 1950, the Ceremonial Committee recommended to the Union: 

“ that Kelly be disposed of and that a new mascot (a hart) be adopted.” 
This recommendation was defeated by 75 votes to 50; and so Kelly was 
retained. 

In about 1951 a rebel band of Engineers decided to look after Kelly 
themselves and for at least a year Kelly was not seen by the Union. The 
Engineers arranged for him to be let down from a box in the ceiling at 
the 1952 Engineers’ Ball. A challenge was issued by the Engineers to 
the Union with the result that a group of people, acting in the interests 
of the Union, launched a raid which eventually brought Kelly down from 
his lofty position. Unfortunately, someone saw fit to fall on top of the 
skeleton just as he was about to make his exit and thus it was that the 
rival parties separated with honours even. Kelly had disintegrated. The 
next day a large part of Kelly was retrieved by a true Union supporter 
who happened to see a collection of bones in the back of a car. Not all 
the bones were retrieved in this coup, but repairs were started. Kelly 
remained under the Doctor for some time, and an Inter-Faculty Com¬ 
mittee was set up to decide the future and safe keeping of Kelly. 

This Committee eventually recommended that Kelly should be 
retained as the Union mascot and should be put on permanent display 
in a glass fronted coffin in the West Building. It was also decided to 
entrust the safe keeping of Kelly to two people appointed by S.C. and 
that these people were to guard him at Union Meetings and social 
functions. 

The Union accepted these proposals and the idea worked for a short 
while. But in November, 1954, Queen Mary’s College removed him and 
eventually deposited him on the Altar Stone at Stonehenge. The Ministry 
of Works employee who found him is reported to have commented “ I 
said ic myself, it’s a students’ rag.” Classic words 1 

After this episode S.C. again suggested that Kelly should be replaced 
in his coffin: that it should be fitted with a burglar alarm; and a note to 
the circci that “ if you get this far, for goodness sake keep him.” There 
arc no records to tell whether these suggestions were ever implimented. 

In fact two years passed before Kelly again appeared in the news. 
Once again there was a motion before the Union “ that Kelly should no 
longer be the University Mascot ” and with the amendment “ that he be 
returned to the Engineering Faculty” this motion was carried by 84 
votes to 69, with 7 abstentions, on Monday, 22nd March, 1956. 
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Kelly’s lite with the Engineers is quiet, very quiet. True, his 
retirement was disturbed by a short episode last term when the Science 
Faculty Society rudely kidnapped him while he was resting in the Music 
Room. The E.F.S. were kept in ignorance of the theft for some time, 
although the true situation was later revealed. The skeleton paraded 
before the Union by the E.F.S. was no “ cardboard and plastic ” imitation, 
but was another skeleton in a real, although hurriedly assembled, coffin. 
This public display had the desired effect, for it made the Science Faculty 
produce the real Kelly, which they did on television. We were unable 
to meet their challenge and appear with our skeleton as it had already 
luxMi returned to its owner. The true Kelly was later retrieved by the 
F.I'.S. Iroin the television studio^ and he is now safe in his new home. 

What will happen to Kelly next is anyone’s guess; but at present his 
only contact with ceremony occurs when the Engineering Faculty Society 
rise as one man and two women on his entrance to E.F.S. meetings. I 
should like to take this opportunity of thanking Miss Antoinette Gaspirro 
for her help in finding the material for this article, especially that relating 
to Kelly I. 

J. R. Jkffkry. 
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ACROSS 

1. How many did you buy? 

6. Burn odes and they will still 
return. 

9. Energy? It’s all in the 
mind. 

10. Uncouth motor club. 

11. Does that piece of glass 
hurl? 

14. It's no kin to this cask even 
though they are both wood. 

15. A thousand geers blended, 
blends. 

17. Plant which schoolboys do 
not like. 

18. Many animals were on this 
boat in the park. 

19. You bring a hat back to this 
state. 


DOWN 

2. The middle of this maga¬ 
zine? 

3. This man hasn’t a penny to 
lend. 

4. Fall down on the excursion. 

5. Royal Russian. 

7. I'm cheesed off with this 
clue. 

8. They altered what 1 said on 
the low platform. 

12. Not at the Engineers' Ball!!! 

13. Time for a change of ear. 

14. Put these in shoes and they 
will soon become corn. 

16. I'm bung back without a B. 


LINEAR INDUCTION MOTORS 


Communications between scientists and the general public is notor¬ 
iously difficult; so it is encouraging to know that television has publicised 
the interesting new electric motors being developed at Manchester 
University. 

In principle there is no reason why electric motors cannot be made 
to produce straight line rather than rotary motion; but it is only recently 
that serious attempts have been made to develop this kind of motor for 
machines requiring a linear drive. The idea of doing away with a trouble¬ 
some mechanical linkage is attractive, but it is often not possible to design 
a linear motor which will have the right characteristics and be capable 
of operation from the normal mains supply. In fact there are only two 
applications which seem at all promising—an oscillating motor for pro¬ 
pelling the shuttle in a loom, and a traction motor for railway trains (and 
guided hovercraft?). 

Only induction machines have received attention so far, since these 
have the advantage of needing no electrical connection to the moving 
member; current is induced in it by transformer action from the stator. 
For traction purposes a non-magnetic conducting rail (probably of 
aluminium) forms the moving member (the railway track does move rela¬ 
tive to an observer on the train 1) and passes through a gap in the 
laminated iron stator. Alternating currents in the stator coils cause 
currents to flow around closed paths in the conducting rail, and these 
currents react on each other so as to give a longitudinal thrust on the 
stator. Such a motor has two drawbacks which will prevent it from being 
used when the only available supply is the 50 c/s mains. First, the 
efficiency is acceptable only over a small speed range, the optimum speed 
being dependent on the supply frequency—a characteristic which is 
anathema to traction engineers. Secondly, to secure a high power output, 
an aluminium rail of large cross-section must be used. This implies a 
large stator gap, and in consequence the machine has a poor power factor. 
Expensive power factor correcting plant would have to be employed to 
make the system economic, but this would still leave the efficiency 
problem untouched. 


There is one glimmer of hope: with new semi-conductor devices 
(silicon controllcd-rectificrs) it should be possible to make small and 
highly efficient d.c. - a.c. converters and frequency changers. D.C. trans¬ 
mission could then be used to overcome the power factor problem, and 
it would be a simple matter to supply the motors with current at the 
optimum frequency all the time. But this is only conjecture; it may well 
happen that the advantages to be gained by pushing a train, instead of 
driving it through the wheels, will not outweigh the expense of aluminium 
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rails and scmi-conductor converters. Prospects may be brighter for 
guided hovercraft; but the writer is not aware of possessing any prophetic 
powers, and so will say no more. 

To the theoretician, linear motors prove to be strange and fascinating 
beasts. It may seem trite to observe that a linear motor has two ends 
which are absent in a rotary one. (In fact, a rotary machine can be 
regarded as a linear one bent round and the ends joined up.) But the 
resulting end-effects ” make its mode of operation profoundly dilfcrcni 
from that of a conventional motor; indeed the latter now appears to bo 
a special case of a general type of a.c. machine, and there is a good deal 
in common between linear motors and the unconventional variablc-spccfl 
rotary induction motors recently invented at Manchester. Much has 
still to be learnt about the electrodynamics of these machines, and this 
has prompted the Electrical Engineering Department at Southampton to 
undertake a somewhat academic research programme. A special experi¬ 
mental machine has been built, and the intention is to combine theoretical 
studies with tests on a machine whose parameters are capable of wide 
variation. It may be remarked that the project has no direct practical 
application (in spite of the insistence in some quarters that engineering 
laboratories should be ruled by end-products); such matters are in the 
capable hands of the Manchester team; we merely want to know how 
linear motors work. 

J. D. Edwards. 


AN ANSWER TO A PROBLEM? 

ROADS ON RAILS 

General road traffic in Great Britain is increasing at the rate of 7.4% 
per annurn. Already 60% of our roads are carrying more than their 
design limits. The problem in large towns and cities is even worse; at 
rush hours the centres of most of our cities are completely saturated 
with traffic. Any projected road scheme for built-up areas, however, must 
overcome two serious problems before it can be considered. These arc 
the cost, time and labour envolved in wholesale demolition and conse¬ 
quent compensation; and the complex question of the disruption of 
existing roads. One solution to these problems would be to build the 
new roads over or beside railway tracks. 

It has been estimated that 30% of traffic in a city is headed for the 
central business area. Unfortunately this traffic gets envolved with the 
other 70% which does not wish to go to the central area. The situation 
IS further aggravated by the presence of pedestrians and by junctions 
which are used by central-area perimeter traffic. The ideal scheme 
would be to have a system of radial urban motorways with very few 
junction points, and those designed so that traffic would not cross the 
actual motorway (no pedestrian would be allowed on these roads). 
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This scheme, however, is almost impossible to achieve in most 
cities due to the complexity of the existing roads and the fact that a 
city is a very heavily built-up area. A radial scheme in London say, 
would require an incredible amount of demolition, not only for the 
motorway but also for the many junctions needed which would have 
to be of underpass or flyover clovcr-lcaf form. The land required would 
cost a very great amount, already 20% of urban road costs is due to land 
purchase. We must remember that there are many suburban shopping 
centres, each with its own highway complex and high land rentals. 
It would be impossible to improve existing roads to make them into a 
radial system simply because these roads also serve as suburban high¬ 
roads with their consequent shops and other amenities. The Hyde-Park 
corner scheme alone incorporates 17 pedestrian underpasses, imagine 
the number required on a route from say Streatham to Trafalgar Square. 


So wc require a scheme which will enable us to build a radial 
motorway system, providing dual-carriageway high-speed roads, with 
little or no disruption or land purchase. Let us consider railway tracks. 
These run on railway land and very often there is a large amount of 
land spare on either side of the track. These tracks are, very often, 
funnelled into several large stations which, if not in the central area, 
are on its perimeter. Traffic arriving on roads built over these tracks 
could easily be introduced into the central area by a system of ramps and 
slip roads; this means that there would be relatively few traffic entry 
points in the central area, a considerable advantage when planning the 
central traffic system. Highway engineers would find additional points 
of interest in such a scheme. The tracks are crossed at relatively few 
points by odier roads and they connect with all parts of the city. Also, 
to counter the possibly ugly sight of elevated roads in the city, long 
lengths of track run in cuttings. Where no cuttings are available the 
tracks are often brought together so there is a large expanse of open 
ground. 


These tracks or rather the land could be used to build radial motor¬ 
ways and there would be no need to stop or even disrupt the train 
services. There are two ways in which the railway system could be 
utilised, build the roads beside the railways or build them above the 
tracks. Roads beside the track would be simple, where stations occurred 
by-passes would be needed or flyovers could be used. If necessary the 
road could be split with the railway track as the central reservation of a 
dual carriage-way system. Dual carriage-ways should be aimed at, for 
these roads, being motorways, would have speed limits of 70 - 80 m.p.h. 


Elevated Roads require some further explanation. These roads would 
run on a cantilever type of structure, much like the Hammersmith Fly¬ 
over. It would be an advantage to build these roads in cuttings where 
any unpleasant architectural features would be minimised. However, 
where they would have to be built above ground level, the cantlever 
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construction ensures that they would cause as little unpleasantness as 
possible. It can be seen from the Hammersmith project that such a 
structure can be made architecturally quite pleasing, provided that it 
is built in the centre of a space, so that houses, etc., do not press too 
closely to it. Where such structures would be required in this scheme 
they would be built in the centres of the vast areas of rails which 
converge on the large stations. 


Stations down the line would require special attention and any 
scheme would have to deal with these quite separately, according to merit. 
The noise level would be no worse than the railway noise level at present, 
the only people who perhaps would object would be the railway passen¬ 
gers but reflection will show that the sight of these roads would be no 
worse, and probably much better, than the views that they have to put 
up with at present. The railway authorities might baulk a bit at these 
ideas but I feel that the greater good of the community should be put 
first. The saving in land using an elevated road is some 10 acres/mile 
over conventional roads. Using railway land the road system would 
require no private land at all, costs would be cut by £100,000/mile. 


With such rnotorways the driving public would require some fairly 
extensive education for a very careful planning of route would be 
necessary. I feel, however, that this could be accomplished with the 
help of television and a comprehensive system of signals. 

B. M. Berry. 



CAREERS 

in the 

ENGINEERING 

DIVISION 

Graduates in Electrical Engineering and Physics with appro¬ 
priate electronics knowledge are required for the expansion 
of existing services and for new developments in sound and 
television broadcasting. 

Graduates are considered for staff appointments in the sound 
studio, television studio, outside broadcasting and transmitter 
departments. Those who anticipate a high honours degree 
and who wish to embark on a career of research or designs 
work are considered for graduate apprenticeships of two 
years' duration prior to taking up such an appointment. 


Requests for further particulars should be made to 
the Engineering Recruitment Officer. BBC, Broad¬ 
casting Mouse, London, W.l. 
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PERSONAL 

PLEES UNITE AGAINST MADDY. 

Urgently Required —Powered Rhinosceros Horn. R. 

For Sale —One Bathtap with fitted 1932 Morris Minor. 

Wanted —Hardness Points. R. Wild. 

Pm lookin’ for zumvun to luv. Dan. 

Manchurian Candidate (Anag.). 


Lamdotonc 


A. Marshall 


R. Wild 
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